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Scope

¢ Significance of haemorrhage and need for blood

* Key Concepts in haemorrhage

® Innovation

® Military Civilian collaboration




WHY DO INJURED SERVICE PERSONNEL DIE?




Why do we die on the Battlefield?

®* Death on the battlefield is due to 3 major causes
* Total body disruption
* Significant head injury
* Haemorrhage

* Preventable/Reversible

« Haem Control
 Blood volume Restoration & Resuscitation  «we=sse reesmu i s s
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When do people die?
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Number of KIA and DOW Deaths by Time
Increment
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Shackelford, et al. JTE 2018




Original research

Killed in action (KIA): an analysis of military personnel
who died of their injuries before reaching a definitive
medical treatment facility in Afghanistan (2004—
2014)

Stacey Webster,"* € B G Bamard @, J E Smith @, M E R Marsden
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C Wright'

® 348 KIlAs
® Med ISS 75.0 (55.5~75.0)
® Median time to death 0.0 (IQR 0.0-21.8) min




THE NEED FOR BLOOD




> s M Resuscitation with blood products in patients with
- trauma-related haemorrhagic shock receiving prehospital
care (RePHILL): a multicentre, open-label, randomised,
controlled, phase 3 trial
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JAMA | Oviginal lnwvestigation

Association of Prehospital Blood Product Transfusion
During Medical Evacuation of Combat Casualties
in Afghanlstan With Acute and 30-Day Survival
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US miltary combal casualties in Afghanistan over 3 years in the early twenty leens
Retrospective cohort study.

Effect ransfusion and t's timing on mortality

inclusion:-

1. traumabtic limb ampulation at or above the knee or elbow

or

2. shock defined as a systolic blood pressure of less than 90 mm Hg or HR > 120bpm
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JAMA, | Oviginal investigation

Association of Prehospital Blood Product Transfusion
During Medical Evacuation of Combat Casualties
in Afghanistan With Acute and 30-Day Survival
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N Prehospital transfusion reduces mortality
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PAMPER

Pre Hospital Plasma during Air Medical
Transport in Trauma patients at risk of
Hypovolaemic shock

® Clinical Question In severely injured patients at risk for haemorrhagic shock,
does prehospital plasma resuscitation, compared with standard-care
resuscitation (not including plasma administration), reduce 30-day mortality?

Pragmatic, phase 3, multicentre, cluster-randomized trial 3 yr data capture n
496

Pan US Air services block randomised for universal thawed plasma or saline for
qualifying shocked trauma PatieNtsS.  speny et o MM Aubiuhed 200 Ay 2018 N Ergl s Mod 203R379:315-26. DO 30,3054
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Secondary analysis PAMPER

Coplied - - - PRDBC
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Where do we need blood & it’s components?










THE CHALLENGE?




Haemorrhage is a Team sport!
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Major Haemorrhage requirements

® Pre emptive / Anticipatory Mindset

Patient
ED/Theatre/Anaesthesia

Laboratory/Institution
PREPARATION

Logistics! ( A{ﬂ:ﬂlﬁ:
"' | / e ul}_

Momedca
v Yarimg




Hsemogobin concentration

Rate of oxygen delvery (ml per minute) (grams per Itro)

DO; = CO x (1.39 x [Hb] x Sa0; +(0.003xFac:))

Amount of dissolved orygen
Cardiic output (itres per minuts) in the blood, in mil

. _ Hesmogiobin oxygen ssturation | | Forevery 1 makg of cxygen
Oxygen binding capacity of xpressed as a fraction tenson, 0.000mi of axygen gas
haemoglobin: 1.39 mi per gram (0 97% is exprossed os 0.97) 15 dsgohed n 100l of tlood
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Much more complicated than we thought!

Brohi el al




Mitigate Endothelial Injury
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: hering
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platelets

NO arvstatraty |

P T T S |




w»

Vile

PAL1 ---“—DV ?_

POST. TRAUMATIC Hgpoeecom) et clste
INFLANMATORY RESPONSE §Ftevcipns

Hypocoagulable state

Ganter, M.T_, & Pittet, J. (2010).
Clinical ansesthesiology, 24 1,15-25.
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MENTAL MODELLING




1/ Anaesthesia

—~Early recognition and
declaration

—~Prevent exsanguination at

‘point of injury’

cABC Paradigm / "Proximal
Control’

—Refill the central
blood volume

— Improve DO. and reduce the
burden of hypoperfusion

—~Diagnose, treat and prevent
further coagulopathy

~Vigilance for MT side
effects and Mitigate




Resuscitation

Restore Flow




Damage Control Resuscitation

Damage Control Resuscitation is NOT the bit before

surgery
but occurs concurrently and extends surgical options.

DCR DCS

R . |

DCR-DCS based on nesr patent, mal time sssessment of
Ussue perfusion and haemostass.,




Theatre Conduct

® Decision Making and Communications

® Surgical Pause / Damage Control

20 Minute Brief - Surgical/Anaesthesia Comms
To occur avary 20 minutes OR after every 4 units of blood products

® Abbreviated Surgery

- THS Sce Knnte 10 S&n |

-  YRLOOHC DO DredsUre

- Cllasmia/Serum pH

oaguiationvRO TEM resuts
- A - Equipment/Tolsd biood products, Used, remaining, required
« Plan Lo “do we nood a surgicdl pause?




Haemostatic Resuscitation

Limiting crystalloid fluid therapy

Generic administration of blood products initially 1:1:1
®  Warmed via arge access  Cell Salvage +/- FFP

Mitigate adverse events TACCO, blood checks

Fibrinogen replacement Fib > 1.5g.F: (2.0 in Obs)

XA

Ca2+210 Control K+ (+/- Insulin/Dextrose)

Limit the surgical insult if physiology not reversing
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Targets of Transfusion (Bleeding
patient)

. Hb>10
- PRBC
. INR<1.5

. FFP

. PH>78
. PH

. Fbrdnogen >1.5




2/ INSTITUTION
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Copenhagen Concept

How | trest paticnts with muesive hemorriuge
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* Massive haemorrhage - major cause of potentially
preventable deaths

* Development of coagulopathy 11 the mortality rates

« Existing data indicate thal immediate administration of a

balanced transfusion therapy with plasma and platelets in
addition to RBC reduces mortality in patients with

massive haemorrhage




Copenhagen Concept

FiL Replce, Proxnial
Control




PATHOPHYSIOLOGY AND GOALS
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Pathophysiology

® Reduced circulating volume — baroreceptor and
sympathetic (pressor) response Shock Index / Fluid Response

® Reduced oxygen flux and shock  BD + Lactate

® Tissue Damage a Clotting factor, Platelet
fibrinogen consumption ?POC / VET

Hypocalcemia

HDothermia -
« AN b dii sdadaand
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Coagulopathy Exacerbants

. . acemia
Ongoing Consumption g e aes

- YT LR ST

Dilution . .
Hormone/Cytokine ECA

Hypoxia, Acidosis, Hypothermia

Anaemia
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BLOOD FAR FORWARD




NO SERVICE PERSON SHOULD BLEED TO DEATH
WITHOUT RECEIVING BLOOD OR BLOOD
PRODUCTS
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Blood Far Forward

NO SERVICE PERSON SHOULD BLEED TO DEATH WITHOUT
RECEIVING BLOOD OR BLOOD PRODUCTS

® Haemostatic resuscitation within 30 mins of injury.

® Blood is best and saves lives.

L m%'\'ﬁ e%tlons f blood components and blood products to

[ 0
+ Mare avalfability * °>"
. qua e'e, e at the right time.

rwar




NO SERVICE PERSON SHOULD BLEED TO DEATH WITHOUT RECEIVING
BLOOD

BLOOD FAR FORWARD PROGRAMME

INFORMATION
LOGISTICS

EQUIPMEMNT
PERSONNEL
NFRASTRUCTRE
CLINICAL
ORGANISATOIN

INTEROPERABILITY
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Main pillars

® Whole blood is best

® Increase ‘blood options’ further forward

Type of blood — universal, EDP, group spec (OLO Titre), better
media

Cold chain
Collecting blood
Moving blood around

® Need more people able to start a transfusion




The Vision

02 Delteery

Cloming facen

Fhrinsgen
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Any brand specific
products are for
llustration purposes
only




FUTURE INNOVATIONS




Emergency Donor Panels/ C

*Non BMS delivered Gp O Lo titre /J
« Arm to arm transfusion ~

 Should we all be donors?
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LOW TITER CROUP O WHOLE BLOOD N EMERCGENCY SITUATIONS

Geolr Syandenes,”’ Olle Bersdus,' Amvm Tor Horelp.* u-mwneon‘
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Whole Blood

NHS!

Blood and Transplant

SWTFT )\ N

Study of Whole blood
In Frontline Trauma .

CENTRE FOR

TRAUMA -~
SCIENCES

Landmark UK study launches to save
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Bioengineered Blood Products

® Improve storage profiles

® Include additional functionality

REVIEW ARTXCLE
Regencrative medicine and war: a front-line focus for UK

defence i
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Ouantities of Dried Plasma produced

Bettles (400 com)
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CALL-UP NOTICE
TO ALL GROUP “0”

BLOOD DONORS
IN BRISTOL

WHAT T0 Do,
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ARMY BLOOD TRANSFUSION SERVICE




